Effect of nitration on the physicochemical and kinetic features of wild-type and monotyrosine mutants of human respiratory cytochrome c.
The effect of tyrosine nitration on the physicochemical properties and reactivity of human respiratory cytochrome c has been extensively analyzed. A set of mutants, each bearing only one tyrosine out of the five present in the wild-type molecule, has been constructed in order to study the effect of each tyrosine nitration on the properties of the whole protein. Replacement of tyrosines by phenylalanines does not promote significant changes in the properties of the cytochrome. Nitration of wild-type cytochrome c promotes a drastic decrease (ca. 350 mV) in the midpoint redox potential, probably induced by nitration of both tyrosines 48 and 67. Nitration also promotes a significant decrease in the intrinsic reactivity of all the wild-type and mutant proteins. Nitration of mutant cytochromes and, in particular, of the wild-type protein significantly decreases their reactivity with cytochrome c oxidase, thereby suggesting that this alteration is due to an accumulative effect of different nitrations. The reactivity of mutants bearing tyrosine 67 and, to a lesser extent, tyrosine 74 is more affected by nitration, indicating that the change in reactivity of nitrated wild-type cytochrome c is mainly due to nitration of these tyrosine residues. Moreover, nitration of wild-type cytochrome c induces a significant loss in its ability to activate caspases because of the additive effect of nitration of several tyrosine groups, as inferred from the behavior of monotyrosine mutants.